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Abstract of JP8279494 

PURPOSE: To obtain method and apparatus for 
surely removing undesired matters locally from 
the circumferential region of a substrate without 



coating the central region thereof, and a coting 
method employing it. 

CONSTITUTION: A substrate 10 in which n 
effective layer 13 and undesired matters 13a are 
formed, respectively, in the central region 1 1 on 
the surface and in the circumferential region 12 is 
supported on a stage 30 while touching the stage 
only on the rear side. An activation gas supply 40 
comprises a cover electrode 42 and a ring 
electrode 6 and blows activation gas to a position 
facing the circumferential region 12 of the 
substrate 10 through a gas blow-out port 52. The 
activation gas and the undesired matters 13a 
removed from the circumferential region are 
discharged forcibly from the side or the rear side 
fo the circumferential region of the substrate by 
means of an exhauster 70. A carrier gas supply 
pipe is disposed in the central region of the 
substrate and the carrier gas is introduced from 
the central region to the circumferential region of 
the substrate thus preventing the activation gas 
from leaking to the central region of the 
substrate. 
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lcSE*«BE«rWaP-rsrfC, fllE^#<0#i&&ffii&&* 

swB*ffiweaiia+fcT«nE^5 x^ct 9 

^8kffi««fltrE^S«SrSS±J: 9 l&*-f Slat , 
JfllHM*<ollll:frxr*KBft J: 9 jttM#»i-*iat , 

«*sa*raia&, 

BtlE^#«S&g§i&f l--Cflfn2^7X-7(cJ; 9 ffittfb^ 

ffiB^iaBSixfcaft^fflP itl^tta^-Br-C, flfriHS 

!fc*ftlte>iifcillEJSttft«#k:J:*), flrESSoflflE 
flM*elfflE?Kfe*ttK±J: 9 &*'-f Slat . 
BfrE&K©*&««tf>£ffiK*-r y Tfflftf|c£?*:#tt 

E<t"*«*«IK:ia 9 iitf c i tRiJfc-f « xmi . 

[98*131 W*Jg2K:*3V*-C, 
HtfE*^ » rjflft#©!fcSttttiaWt» l»E«i&i&S§i£ 

Ztt£< idE®Eof #lt 5rt -efrttfi 

B««. «WES«±J: 9»IW#«"f 

tflEStS<z>8ffiffiiJcO* fc S« LXlZft^mz X 9 SITES 
5 iat, 



7?X^»^«*ll]fc«#*«M^«£i-e. WES 

xzfj X-? 5 xa i „ 

OflJE^tl^rofflXfiSffiffiiJ J; 9 iSSdSfSC-fSxe 

£*rr 5 r t «ri#® t -r zm&mm<D^m®%k2rtfeo 

sfrESt£±i-iHite^*$<x^sfrE^*fe©5^, uses 
VLamwrnmcm < fc^sfifc****!**-*-** 2 x 
at, 

WE»2X@t4, 

SfTESffioaEfflfltf)* &tttt L"C*»¥SteT8GB*K 

tajw-iiat. 
rat. 

tSfE^tt^SK^f ICTflET' 7 X-r (d J; 9 ftttfc $ 
ftfc^ftfc, MES«©fflrEH»S«wS?lE^ffii:»l6j 
•f-5{fcBKiaB$tbfc^Cfr!*:fflPJ:9!*:!?Hl$*r, iff 
EfflR»irES»ffi«»ii!fc# ft It 5 xa t , 

it feftfclWESttflrfMttJ: <k 9 , SdES««WE 
^^ffl«cWBfiES*<feSrSfi± J: 9 iSi . 

ros&E^i»ffi«rofl!i*x»4Sffiffi!j j: 9 mm*ti xa 

SMBS«±lclHltea*$JxfcttEjS*!»J©5*). SUES 
«o««kSH*Kff <** 5 ttfcK** 2 X 

at, 

WES? 2 xatt, 
Sr5^1-5Xai:, 

mffCO«*&SK^* ICKltfc-*t©7*7 X-r^^ffl®^ 

xat, 

SfrE^***&iSK^f liTflE7*7X^(cJ; 9JSttfl:* 
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m<Dffiwmmmz»k # # # § xa t > 

9WBS«<o*^*K:#l^ft«*t*#ftW, WE^ 
fi«fl:*W«rttEa«^llJE**«* J: 9 fflEflttW* 

fc® 9 i&tpr fc ^rKlh-rsxet , 
£#1" 5 r fc *m'& fc 1- £ Wfrififc, 

flJEStE±lciaI(Ea*SJxfc«rKa*»<0 5%, IWES 
KoMkWKfcff < Sixfc WSft *»*-r 5» 2 X 

Sir, 

WES 2 XStt, 

fflE«tE^»ffiffi©^i:SSttLTX»#a^TWE*« 
*£#1-SIgfc, 

WEStE^S6EHiBW*«:»EA/"eE«Siifc-*fo^ , 7 

o«9EJailW«offlfE»*ft«r»E±J: 9 »*i"5Xa 
fc. 

«>mEiiM«oflix»jiB«£ o bsbwm-sxs 

r fc SrWRfc-f 

mEa«o»ffi«(o*fc»/!*uTiifrE*«*3t»t-*s 

S6Ei»#a«cs»sttfc«rE»K«)«rE*a«i©ifE 
»iwi*fc#rai-5ffi«fc«*?kmp**u *^jex 
tt*<ofi«ojE*T«cr«rE«*i*ap J; 9iiEa«<o 
WEH««*^fiJtTft*tiM^«ft*iw*afc^ 

fl»E«#tt«¥a^«fE«*l!*:ffi p <7>±««fcE«3 
*i. 3SjStlff#H3fllSft-5rfc-e^ , ?XTS:4rt't-5- 

mcX 9 ffiE£K(DttEnmiI«J: 9 Bfc*£ftfcil(rE* 
KttfcSr. «rEa*RoStfEJaa«*offil*Xtt«B«J: 
9 fc«:1«Rfc1-5S* 

[ft*Jl l o ] 

lIMBSffioSHflltf)* fc »tt LTitfrESfi Sr^ftr 6 £ 
#¥«fc* 



«rEi«F#«^x» $ *tfcirEa«©atfEfl3BW« fc 

BE*TJc-cStfE«*!*ffl P J; 9 nE££z>ffiE«lRflJ£ 
fclft*tXftff*ff^5«frtt|&^afc % 

«rEft»tti&¥aoi)(rEftftt«:ui p <D±mw\z&m s 

#0^5X^5l^fflfWfc, 

IWE*^yTffli5fl:&«rE«*R©«tEt^*J:9 

Et*«««ii!:ia!9 atpc: fc ^BSiti-s*^ y r^fc^ 

tt»^«fc, Sr*r*-fc*Wfci-*«EJS»©^5 
1 1 1 1 0 V >x , 

we*^ y rffl«fl:«»^att, sttE«flcttii&^a^» 

«TES*Eo«rE+fte««^?*:#m*i±'5r 
fc »mfcr«S«jqtfto7S«l»5&cKlK. 

frESSoSBW^^fc^LTtfrESS^X^-r-55: 

#¥»fc, 

^»fRjE«*ttfc-#<0^7X^»tffl««fc, 
«OBE*TI;:"C«#«rttl&i-««fl:«|&^afc, 

attE-^ro^^x^jB^fflaaiiB-e^sjis^^x^ 

I^J:OfiHtft**Lfc«fffc. BEflHtft«#HJ:?iUES 
S^flifE^^l^i^^^tifcBtfE^^fc^, WE 
^O«tEJ||ltfi«(0fl|^»SS«J: D3WW#ai-5 

¥&fc, 

Sr^rt- 6 C fc fc i~S fitEaft^^FSft^^Ko 

[0 00 1] 

i-**«feRt5iSBtcBi"t-5o 4#fc, Sffi±lci^e'v^- 

[0 0 0 2] 

[a*oft«ftr«Mifts»ftbJ:5fci-5IIUH] ft* J: 
9, «itf^»#9^fc«a*(0^9^»» (SOG; 
Spin OnGlass), *f«U^ k #y ^ * 
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[0 0 0 3] L^L4dS&, »KO»»fcfiofcJBIi«fB 

ten, t»<a*s*L, mmm® 

[0 0 04] ^*#9^/^tt*^-*^Sr*R 
ig^^TtCt OflKSUfc!), SHRffl^-fey KciRSb 

[0005] a*«tt), w<Da©xfio]aiB«*(i:*5«t 

[0 0 0 6] :©BS*Igtt, *»ft»3txa , P^-T'«> 

RjtsixTv^ffio^^^^xaa^aiyf-y^xa 
u *(o^^^*rtxax^3i!xf->^xao*j»it[tc 

[0 0 0 7] #M¥5-8 2 4 7 8*^«lCtt % 

[0 0 0 8] ±E<0^«fcBI*3;ftfca*^tt, «»* 

* *s**Sixfc*»#^3i^o**««^o y 

[0009] *«fBoa«jt-rafcw5tt, it 



So 

[0 0 10] *3SM<o«6oB«jtt, S«<o(tH5^-S|5|c: 
[0011] 

«w*t»*LTX»#ai;:r«rEStES:i»"r5xa 

Igh l**W»te>*LfclWBfl«ft«#K:J:?), 8DES 
[0 0 12] ±E<o*ffifcj61Si-5*»«»«tt, ^® 

»«Lr«EStE«:S»i-s^»¥afc, i»Ei»^a 

BE*Tlcr »E«#!*W P J: D fttE^ofl&EfllMtt 

#ao«fE*»Bfcfflpo±at«{cB«sti, xamffi* 5 

[0 0 13] *»M*ffiXr;S8»cJ:H«, -%<r>?7 

x^%£mnmizx$L$L£ti,tzzf7X'?\c£ v%m*fe 
ig&imzfottxvki<tt»btiz>o ^<ommtn,m^ m 

^©ja»«*o«*XI4^©jaiR««<0»ffl«| J; 9 
[0 0 14] *»W*fficoffi©*«(cJ:ixtt, affifll* 
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mEE^TOP-r^-^-c, WEft#<0ttl&ft»ifi*fcT;*: 

4, *iBft*llb»ai^tlcrl»E^?X^|cJ:9fl^ 
ftSftfcSttteftft** *rE^<0*lEJB»«*fc*tlRl 

flWB^B*SrStR±J:DI»*i-*XSt, flftlB**E©* 

y rffl«ft*Bfct #tt, mrtB^r^ y 
rffift#*s{«s«©itrE**«« x v mmmmm\c 

E9iitfrfc*:B6±1-axat, Srfrf 
[0 0 1 5 J CO^fffiSr^Ml'r l»i*L 

[0 0 16] c©*ftXt«S»iJ:*itf, iSttflsflfl* 
UWJSttflsftfrlcJ: "9 S4RJ: J; <9 (fcS* ftfc***!*, 

"C££ 0 4*5, rottojaHtft«**a«©*B«J: 

[0017] fifrE*^y r/Bft#^ttt#x 

X-^fclB Six* - 4 4 < SUEaHE<o+*«*l!: 

ft**, ^X^K:«rrfC»6*i5»tt^ftfft, 
^5X^fcH5rfc#6ft5flStt-Cft^ttttHO*ir y T 
fflft#fcU-C«ffl-e*5*»bT?*>*. 4*5, ft#tt*&& 

BfettaijaB-c, y 

[0018] Sfejc, ^^3r^ft*ottiieL4^&, 

[0019] «rE*Ktt, ^y^^s 

£-fSr,ht>-C£5 0 -*D»£\ i»E-#«)^?X-r38 
ME^y^^X-v-a >7 7 y hUt#!& 

■r5»«^««»sr^tf. ^tt, tfrisSfficoflfriE^-y 



yy h«*mE««»t#*r5ffiw-ia:3e'r*xa^ 

[0 0 2 0] *»WSS«a?«rEft#«iie#SW:. iTE$ 

^y v^^iiKas^-r^wt^^L^o coy 

v^^ftaf8«Bfii«ftEft»*HiP* s «***i5 w t 

[0021] ffiEy >^ttft#«K»£*tt 

«WfcT#j*U UrtEy v^«ftflcJSB»rt^K(t?>ix 

4, MfEyy^ttftfriiBttXtfittEy^^ttWSi: 
T\ WE-WO^^X^JSfefflWSSrfll^tS. 
[0 0 2 2] llflESKI*, SSMSi^r^a^ 

tfrEy v^ttftfraissBXtwirEy >^«m 
ifiE^y^vx-^a yyy y vnt^-r 

[0023] i»Eft«ctti&¥att, m^owmmc 

at**^6-e*>So «rErt«xt5*M«m© 
scias&s-cfca. 

[0 0 2 4] *»W*«feoSe>tc:ft©ffi««i:J:ixtf, * 
5F*«*r»*r5*SfeT?*)oT, fflE&KoXBMO* 

x^%£Hmm\z&mnj£&mnu a>o, hse-#o 

^5X^»fe»«illBteft«:4rtt»i-«rt"t?, ttES 
T:/?X^«r£j*1-5Xgfc, flJE^X-rictflfitt 

»*SftfcttE*i?**\ fflrEa«w«rEja»«w^« 

Xfl»B«J:9SS«S^ft-i-«»Xfii:, 
[0025] ±E*i£**lK"rs**WKittt, «E«1 

tife-Jt<0^5X^384««St, SWB-#©^9X-r 
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[0 0 2 6] ^©*ffiRVSi«fcJ;tLtf, StEaJHfefl 

[0 0 2 7] »E33*#att* MiEgffio**li«<og 

[0 0 2 8] StflBP^^tt«SlBlc:J:?i, 

[0 0 2 9] «rlB-*f0^7X^«fefflft«tt, ffrES 
* WIBli*go«lfEJa»«*S:»6A/-e«rlBfB 1 

iias^*ffR3-r5fi:a{cias$tLfc®2(Dmfiias^, site 
*i, m2com®ai^±^ii^i-^ite^tt5i^if(st, -c 

[0 0 3 0] MEJfiiSttiiSatC^, i&E^fr^mp t 

[0031] DtnextR^, n«Mi»«B5iitti»tt(oaj-y3i 

»E-»©:/?X^»4Jfl««tt, ftrESStf) 
-repair, mjixyr-v'a^^y HBOBj* 

*iafc»or, ii([E*»*aatwwB-#o^5x^» 

±ffl«St«#»K»»**S^ai:*jfcK'Tf*)6. 
[0 0 3 2] r<0fc#O«rEI»*XStt, SfTES«^[Hl 
ifi£-£T, WE-»w««lfBi*Ha"r*«rEaS<o«rE 

r jmim<ovm *m&mt s ** a> <b ttE&KoAftB 

R«ft»ttt-fBofc««^«rE^5!»Sr»*i-Sxa 
WE^4«fE-#o«S«|Sto(s!fc«*tt#«i{cii: 



*ft*sfe, llBSS^ftliat 'J x y r- V a y 7 7 y h 
«^»ofc««co«rE^B**(**-r-5XSt, Sr^O 

[0 0 3 3] Z?~rz>k, tt«ffiaf<0/hSv^«ffiSrffl^ 
[0 0 3 4] am-#o^7X^»£/HWStt, 95ES 

^I^:ntt5o MEi»#afttf 
fflm«t»rfi!i**5»ft#a^K-e*)5. 

[0 0 3 5] r©»^03iWE»*XS-Ctt:, HtJESffi 
So I5t^h «rE£K^«¥lllftflS«»irE$B 1 . 

[0 0 3 6] ±3fiL*:«-li«W#*lW*)5fett, 

ro&£<D«&E*K*tt, l»E*«±li:ls»Ea*SJxft: 
5 flftEXSOttTEJntkfltttcff < ft* * *l 

[0037] roaoSMMfet L-ttt, gftvy^y, 

[0 0 3 8] ttEft*dS7y*7c*Sr^tP»'&{ctt, fflf 
E»*XStt, 7y*7i^*/WcJ:9tllfE^BftS:3iy 

[0 0 3 9] *>5VM4, frEftffdSSft****:^^*^ 

£T v i/yjn^x»*TZ> r t left 5 0 
[0 0 4 0] ##W#ifc*!ittf mfESSo 
*»XB"Ctt, IME3t»¥ar±. ItrES^offifEgMJ 
©f*fB«t»«LT«rE«ESr*»U MESSco^ 
CliNoAM« fc ni^tt £ f 5 r i *s#4 u v \ 

[0041] rott, i»EBfe*xa-ew[, sWBSttfc 

^$rfrES«cotfrEg®^J^tfiE^^«4-c#< r 

[0 0 4 2] ±»Lfc*»W<05pS*l»*Xatt> 

^[Eite^^r, fflrES«±{ca**SriHWEa*i-*«i 
ig^-cfcot, «rES«±tciatea*$iifcfltrEa 
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[0043] z<ok%* stria* ixs* s »TLfc«rlE» 
S&JWc-tfcr oflfiis* 2 XgcDSMfc^-^fcRSL 

y^7 7^xatit«'rntf*«k:ftia«p 
x^-c s xsk g i * v ^-c-r v 7 >f ptab 

[0 0 4 4] 

BHfcttR LT JWfrttfcRWr 3. 
[0 0 4 5] mi H 2 ( A) , 

(B) (d^-T<fc 5 tc N Mtf^JayJ^ioii:^ 
tr y a >^ ^ - ^ ^ fete J; <9 TIM $ IMi »«J x. tf s 
OGRl3***Ufca, S'y = Vfr^l 0©«»H 

«i 2{zm<m^n^titcm^^i 3 a 

[0 0 4 6] ftffi£tK<Z>R« 

*T> S2 (A) ld*"fi/y 0±iCSOG 

ltrw+s. 

[0 0 4 7] H4(CioV^-C, ^y^y^io^i 

y^2 0±ICX»Sttfc^y 3V* 3^1 O<0J8Hfc 
2 4(C®<fc^0^7^7 P 2 2*SRJtfeiXTV^« 
10±ICSOG^1 3Sr^-r«fc*o»jB£Sr«ti|&i--6 
[0 0 4 8] C©WU«RT?tt. ^trv^s^ 1 0± 

Btf LT'>y ay^>l OiCSOGll 3Sr*j*L 
[0 0 4 9] CORK V!)3yt)x/Nl0±^t^ 
0 0 nmSS^Jl^-eSOGKl 3 S*l5o 

rtucwu *R»*^««^©ja»«« i 2 -ett, ^4 

«#1 3 adSW&JBMfcSJxSo r<OJ?ft»»13att, 

^a*^*^***-* r. t uuq*.T. *©risu: 

[0 0 5 0] Z<D#;MtK 12 (A) KiWcLTSSft 
B2 (A) C^tJ: 5 Cf-^cM^tit, JStftfi 



ttl 2 XVffitl&mTmv&^BIkiLX^Z. L*>> 

Rflttl 2fcf±ffrt«B#l 3 a*S»rt*il5, Ld»tS 
ogh 3<ottftbti:&ffleii*i/}> =y«>x/M 0<Dg 
K«ll!:t>lil9a*, R*-f5Ci:-C^B*fcLri?3i/N 
1 0<DgffiK#«LT^£ o 

[0 0 5 1] *fc* -filu:^)i(D^!)3y>)x^l 0 
te, 1212 (B) 5 fc* *<DjH«E«ttl 2*s, R 

JHW«12ai, Kj»««C#tK5^y3iy^-^gy 
77 5/ h»l 2 b^fe*^S*fC^5o Sot, Jf*l« 
#13 ate, n»tt«»l 2 aavtyxyr-ygy 

[0 0 5 2] C<oa*XS<^>361fc«, 
Ottjfil 5 Q°CX74 £tb\C4Q 

o-4 5 onx^-h'^-t&ftoz-tick*), mis 
102 kmcm&\cj8i&£tiz>o *n*«-ctt, H2 

(A) lC*"j-+jfe««l 1TOSOGS1 3 0if£^(5 
1 0 0 nmtC]Ff^£ftTl^o 5/ 
O^KSKl 2fcKfifc$ft3JS*l»# 

1 3 a<0J5SW\ ftjl 0 |tmt««>-Cff< ^SiX-CV^ 

£ Q 

[0 0 5 3] StM1^&ffittBgfc«$«0>R9] 

*r««UTS»+-Bi»*RT?fc*^^-^3 0i, r 

(Oi/Day^l O^g^i® 1 2tciRjlttettft* 

&B4 0 k, r©jgttft3tf^Xtfl»*S*ifcR***ra» 
•J*«i-5SWaS« 70i: 

[0 0 5 4] xf»^3 0lt 1 0<DgE 

«©t*fl«l lt«if«a!ll*LT»»««f» 

3 2Sr*-TSo S&Kl* ^-v^Ofl, «gSi5 3 2tD 

fcSVMS-fcixJ: "9 fc*ti*0«<0 7 7^tt 
3 4**1-*. ftoT, ¥»#*^1 0<DJS«S«1 
2COS®ftO^ 77^93 4 (tte^jg^-e^t), 

[0 0 5 5] XT~i?3 OZmn&nttklsX, HliC 

vxMRixzzo z<Dt%, tm#9x^io<Dmum 
m 1 2 t *nej-r s 77^934 ©««©^sr 
««:ft$uw(c-c«^L, ^a§P3 2n»»Mw«-T» 

«l IOSOGJKi 3^x 7 fy^^^^^t$) 
[0 0 5 6] gttffctf 40ft HI \Z»-t# 

*w&m&U4 2ft3firi-a, ^o^^tt^ii^4 2 

*3ijLT, ^a:51KSlS4 4i:, 7K¥iiK^4 6i:, 
SK19#taB«4 8 yy^«iiB«5 0t4:W1- 
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So SitiiK»4 4tt, 4 2 <D±*8<f>* 

Sitii»»4 4<0T«tt, 
ftoTffitfS 4 6 £ig»L"C^a 0 *¥iIB 

«m 6 m&W}ftmmu4 s tim 

^KfSi#iiB§l5 4 8 coT«t- y v^#«tt«s 5 0 

[0 0 5 7] ^fimii8§g|5 48RTfV V^ttSBSB 5 
oit a^^^l 0<DJS>W«1 2^*3»t5n« 
tftKffil 2 a fct!l3iyf-^3y77JX hgfcl 2 b<t 

«-tt/£-r**l»il»ttSr*-rSo y v^tti»»5 oot 

*j«*;h/r^5. Sot, ro^ufcUPS 2tt, ^>y 
o 1 2 iStfiprra-ifcjfcSo 

[0 0 5 8] *HWJ-ttt v #*0M&«Bffi4 2tC, 2 

4a, 5 4 b^f ITV^So #*sR>"<5 4 a 
JE^7X^ajBffl^«litt^y (He) jfXffiU 

mtfe5 4 7^y^y (CF4 ) Xx&WMZil 
T^5 0 ^*tfe^#V<5 4 a f 54b#, ^A-:/5 
6a, 56bt, 7^7n^nyhn-758a, 58 
hi, #**A*5 9«r4M/t* #*«&i§BSiU 2iC 

*3(t5Sii:aiSSB4 4{cftjH!*hrv^. 

[0 0 5 9] y V^iIB3S5 OOrtffltCtt, Hl&tf 

5o r<oy ^^tt«ffi6 of*. j/yay^iooH 
2 aic»«-r5»ttoaitt»6 2i, ^y=* 

0Ot5i>7- ^77^ hail 2 b fc 
*^5»R<0Ej»»6 4fcSr*ri-« (B6#JH) . $ 

B»5 OfcJg^SJxfclftRttffas 0 a Sr^LT^fttC 

[ 0 0 6 0 ] *5UK«"Ctt, y V^«««6 0©»fflSB 
6 6Sr«X.tfl3. 5 6 MH z <OiBHffi«;& 

4 2tt»»$ttrv^ 0 SoT, #*flM&iItt<flU 21* 

uraiiBu ^<^^/^iS4 2 fc y ^ 

[0 0 6 1 ] f^fi7 0fj:, Blfc^tM:?^ *x 
-^3 0±^^^tvfc>y ^{/x/nI OOj^H^rlS 

tr* 31c *^y v^tt©#»/x/u7 2^-r6o w 

2HHP-r5#«P 7 2 att, H*U* 

[0062] mwM^<ownm^m<o^^m(oWim 



W%mm 7 0 ^*5*1-Sg^y X/P7 2 J; *) *>$fj|& 

^I0^«t5&:fl fMyxy7-> 3 V77 
y h» 1 2 b *s— 3t(tBtciRi < J: o tcT 9-f * > h £ti 

[0 0 6 3] ^-S^ 0&±#fc#»$^ 

H i ^"TttttniKS-t-So :^)Sf, ^y^v^/Ni 
0©*!)xy7-^3y77yMlii2bfj:, yy^ft 
SS6 0^95 6 4 £#fti*-6&illc&|l£ftS 0 

[0 0 6 4] lOi, ^#^5 4 afc»3ttS*Lfc^ 
^5 6aSrM*tt«i:U 7 o-a V h 5 8 
afcr3f3tll^«*iM[Stbfc^y!>A (He) 

2\C&&£tiZ> 0 ^«J&aB«B4 2*»«-f5#aB 
(84 4, 4 6, 4 8M5 0?rgftU #*5*;tiJ 

ps 2*»e>^y ^A^srPfcttiis-frsct-e, ^>y=> 
oojaiRfltti 2(^y ^A^f^^^^jt 

^i&iiBas 4 2 rt«fux w y a ^ i o ^jgjRfltt 

[0 0 6 5] ]*SJa&ttK6 8d»e>Oi*JHK«ESr 

*s*ufcy v^«ii»«fS5ofc<Diin'c, *ftE4fcn^ 
sums y v^«aBSR 5 o rt«Bicra»sttfc 0 

[0 0 6 6] ^y ^A^^Ott^^r^L^^ 

lb, #*tf^<5 4 b^SgjRS*tfc^^5 6 bfrffllfr 

blC<tl9i^Sli^«*:»|»Sixfc4 7yfty^y (CF 

4 ) ^y !>A^^(cii^^^r^^tt*&aBlfis 
4 2tcft^$tL§ 0 cf4 xxzm&z^zt, tMlit 

^HlP5 2^f>7y^ty % He^CF4 ^f^^Kl^ 

i 2©pfc#w-ite>ixsrt(cft5 0 cticii, jatftfitt 

1 2±^CJK^aS^^•tV^SSOGROfltrt»»l 3aiT 

[0 0 6 7] S i 02 (S iO) +CF4-C02 (C 
O) +S i F4 

±!E^k^-«t , 9, ^y3y?xAio©s»««i 

2±l:#4t*SOG«l 3^j?^I^l 3 afi, 

[0 0 6 8] **j»«ic*5^Ttt, ->^y^ 

^1 OOJUftfiMel 2^*JJtS*ffi«0tt, ^r-^3 
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<02B«3 6«ct>±a<0flH4ftft«:!ftSttniitpr. tic* 
£ 0 Sttft«C*36S«»««l 2SriiiBi-S 

KMC i/y ny^i 0<oja««fB»B«^#^lHlt>a 

« 1 2 £>*ffifl!lrt: < , *oaffiflfJ(Ct>iy^v^ 
[oo6 9] *!«i$;h,fc$/y 3V!)xAl 0 

(5tf*&-U*OSOGIBl 3W®#Jt5:H^ 

[0070] *safi«*ifet?ii, yy ^v?^ 

ftl/Tl^S. w<0fc», ->y 3yr)xAi 0<O«t>*«« 

ft-ttxri, ^>y a o^jwwsi is®<7)?§ 

SfeA^aaSrKih-Ct , £^ 1 0 fc*jaSixfc#8© 

So 

[00 7 1 ] 4fc*H*«^ffi(cJ:tLtf, ±i$GDi§9 l 
0 v m fc OJi^.^)Jl^aS^ 1 3 a Sr, m 1 ^S&O&g 

Kit = * h<B±#*mO^*£*a^C*a o 
[0 0 7 2] #ib\ ±iajStt«T?f*, *»E^7X^Sr 

[0 0 7 3] SJStt^^iL-CC 
F4 tf^SrfflirfctfS, C2 F6 , CHF3 t&£<D7xiu 
SF6 , NF3 ^©fti07y^ft^ 

So 

[0 0 7 4] *3llB«t»tt, SOGll^tS 



[0075] ^-y«sffl^^iu©7 

«*«K(C#LTtt, R3t (02 ) jfX&Rl&mifXk 
[0 0 7 6] 

Cm Hn X + 02 -»CO + C02 + H2 +H2 O 

9, fiJES«r«fc!!>Sttfl:U «3lu-h^»SJcia4b5r 
£t>-C#S 0 

[0 0 7 7] 7 5/^^icii^t§;^f^ 
[0 0 7 8] SOGliClj:, W*g S OGltDJ; 5 fc, * 

x h^y -f $ K^^KiS, ^ijico^J; 19 te'>*oc 
F4 ^CHF3 imQLttt^ RfcasSttflSStU ^ 

[0 0 7 9] ±1E5S«£«"CJ*, *^-«ffifcLT 

So 

[0 0 8 0] «TS6LfcJ;5lC ^7"— $?3 0«)75^ 

^■c&s+jfcfliwi i kttfa-rzmmm 2nmm&& 
[0081] r©*mifi«o*ftsr x Bz^-rjg® 

jR©SfiWiflLCDi«8 0iCjS^i-5^(^o^T 

*<0 1 o<D£|gIS£®Et t9 Lfc?Btt(OttBftft^ffl*:as 8 
4i4:#i-5 0 LCDS«8 0(OjaSE««oa*»*l» 
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««tt9 0tt, LCDSS8 OOffi»*|*»8 2i*flRl 

tt$tft9K«9 2<o-3aJ;9 38HiUfc*ffl«9 6*SR«tfe 
ft, roftUlf|5 9 6*SHl^f y ^^ttilBSBS 0<Z) 
ttlRtt*«»5 0a J:0 88U"t-Si5^BBIlSixSo 
y v^tt«S 9 0 &iR^-C# 5 J; 5 1-, HI t-^-r y v 
^tta»ffl5 OXu«tttJe:jR<aifff(ittaB<fl5 4 8©J» 

[oo8 2] LCDStE9osr«ta-rs»&j;:tt, *>y 
basics L-t^s 0 

[0 0 8 3] ftlc, Stefc;tf;*#W&3£«4 ofcfcttStf 
[0 0 8 4] HHK:^-rJ:5l^ co^«W&ii»»4 

2 It, ±£g(5 100, rtIB 1 0 2 , ^K104, tf>BD* 
«P8BW 1 0 6 &U«« 1 0 8 5<> ±^S& 1 0 0 

5 0 rtffli o 2 2umtti 04 it, mzz<DTmm& 

Sl02a, 1 0 4 aifi*tl?toBtiL£tlX^Z 0 

[0 0 8 5] tfXffl&m&U4 2<Dm*L\Ci>1t9, $ 
1\ *MB 1 0 4 OF^iC, ±^<0 y V^ttHS 6 0 £gE 
fib, ^<D|iHlS6 6 ^I6&fif 95 0 a ^LTM 

tt^lfc^ zoftffil 0 40rt«JlctBi»aBt 

1 0 6 S:^ LTrtffi 1 0 2 ^^fii-^o 

[0 0 8 6] ftfil02 ©rt«i^«B*j|iR-r 

<fPfli»SlS«-l 0 6Rtfrt«l 0 2<D%j8S 
«&»«ttl 0 8fcT«iKU Z<D±iz£tb\c±&Ul 
0 0£S£-f6 o £ Hid J; 9, Hlt^i-^ftl&aB 

[0 0 8 7] ^rr% ±ggpi o ocort®t««i o 
8fc©Bic, Hl*r^-t-7k¥aB8lS4 6*s«*SJxSo 
rt« l 0 2 l o 4 iolBt^ SKffittaB 

S4 8^M$tl5c ££>{C, rtlSl 0 2£OT^OO^* 
8P 1 0 2 a t , 1 0 4 ©TWoSfllB 104a^ 

ffllc, Hi^i-y v^aBSBS oasjgjasns. * 

LT, rtffll 0 2©T»<0*ft«l 0 2 a fc, 1 0 

4^T«o^ftgi5i o 4 a fconijygjssixs y 

(DX])yhi)K Hl^i-^!!fcfflP5 2fcU"CJg«* 

[0 0 8 8] dg2H*#|) BlO^iLT, 
*»W©*2 3HS«lCO^rRW-r5. r©»2**W 



»« s *v s r t -c* ^ - t l xmrni- z> w&m. 

BSiJi i 2£;fH-s 0 r©^tti(&aii8«i i2fi s 
KaBSB 112a, Tk^PaBSS 112b, ^IttfS^aB 
^11 2 c, y v^aBgU l 2 dXt*#;*p*:fcHq l 

i 2eSr*r-*-5. jBiiaiii«tffiar6A«t, yv^* 

affi^l 1 2 d&U^Pfcfcbg 1 1 2 e^, *T-^1 

*ife#j<£> y 6 o j: d fc-ig 9 *t ^««a*tt 

[0 0 8 9] i/y^y^io^itS^r^i 
2 Ofi, i/ya^x^iooH8B*l2S:Bi<M 

[0 0 9 0] £fc, 3 Oil, vy nyi)x/N 

1 OStf^^l 2 O^T^rl-iaS^tV, MttOftft 

fil 3 2«rtt5 0 SttfkSixfc^^»t;»*Sixfc» 
Wit, :<o#«ii3 2i, v^yay^io^ 

IMHttl 2©»aS2W t ^7 l "^l 2 O0>iBB£<Z>[WSrS 
SLT, #«C^ M 3 4*^Lt^{CttfflSixS e 

rcDfS2^ifc#j-m, ^i*fe^ti^«(r, sttfkftft 

0 Ojaiftflltt 1 2(wPfc£ttltTSOGMl 3 
OJ¥f*j£iS#l 3 aSr»*t5i5t:4otv^ J StHtt 

xh%> 0 ^ffip 1 1 2 e *\ ^y = 

1 oo«*j: <9 ftm\cfaftxmmtfm*ik* 

#W\ ^>y xiV^zc/>l O^jaitflttl 2ldiofr;t68® 

o^&sii 2<z)*axv«ase>ic:nK 

ffiosOGR*:R*tS Q 

[0091] ^<osttfb«ftxtK»**nfc»**tt, 

->y ny^i 0(0^*^1 lrtKBOiitriirtett 

It, SWb^^gf 1 1 Olc, #flHtft^Xtt* 
^ y Tj!f*0He* 1 1 4 SrRtf TV^So 
[0 0 9 2] TO^^MSil 1 OlcRlj-etLfc^ 

* y r ^/^ft^ff 1 1 4 it, ±n<Dm\g.m&& 112a 

OiSfij»±(c:-C, TK^aBSlSl l 2 c i:IIttiTl 
i4^»TS^Pit, ->y ay^iAi o^fsis^^ffitt 
[0093] r 2 *jfe«-cte, SKaB^ 112a 

±i3»A**tfc#ao^tt, *^aB§(ii 12b, 1 
actittaB^ 112c lt y y^ttaKiB 1 1 2 

ix^o SHulBai 1 2 a J; «9 B^lc^ttft^ 
^Mf 1 1 4lc^Hfc^ffi^)^^lt, ^yX-^icid 
jE*tb5rfcft<, s/y X3>r>n:/Ni o^^^aicfpj 
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*y7#*n ->y = o©f^j:o»it*iRi 

O<0*«jfe»!fcl l^SOGll 3 
[0 0 9 4] (*3SHi«) HI l$:#iLT, 

J&KeS 110^ H 1 2 JC*f8ttft*^«W&*« 1 4 

[0 0 9 5] r ©»ttffc;#;*#J&3SH 140ft ±SMt 
1 4 4, 111 4 6&IWSB1 4 8|CTfll«Six5*^ 

-as i 4 2 i-5 a r <d%/<— m& i 4 2 0)rt«s 

5 0dSEB*ixrv^ o ro¥Sm®l 
5 0(casHJK«aR6 8SrS«U #>*-««l 4 2*SS 

s G 4 2©rt«jc, mimmmtmm 

s 1 1 isxmm-tZo *s<-nmi 4 2 

^1114 81:11 Hi 2fct>^1"J:5K:, *>y=iV5r 
x^l O<0ra«(M8ffil 2 aS^Jiyf-i/g^ 
7 y hSlS 1 2 b JrttfRj-f 3(fc«K:* *OJB*fiiC-C«* 
®II;^HiP148aWJ^t^5o ^OS53 

safi«ic*3^"Ctt, ¥«Wii 5 0 1 1 4 2 

©»fcl£»l 4 8 tOMT?, /5X7iSStU 

»1 4 8ic«*Lfc^!!*:fflP 1 4 8 aSr^LT, fStt 

ft«#*S'>y a^^^i o©jaa««i 2\cfartxvfc 

tWoftSo d<0»g\ #*#:ftP148a(l S/y 

[0096] z<Dm3mmM\z£titt. tkm&i 5 is 

efcttm 1 4 8 aj&s, vy=j^93i/Ni o<z)jaa««i 2 

[0097] m4mm&\) rk, inMit, 
*»M<o^B4llll6«^cov^-cRw■r5o r<z>* 4**01 

fl *l**«^K2 3l*«o-«o««S:WiPLfcfc 

leo^ ^rty r^^tt*awi e 2£*ri-5&£, # 
«kk 1 7 0 o«ttds«arr a D 

[0 0 9 8] Sttf fc#*tti[i&SS« 1 6 0 KKtt bJtfc* 
tyr^Mf 16 211 ft2%ffifl£Httt;:* 

ose»»»4 4 <oji*j»±icr, *¥»K«4 6 tm 

ffi LTMT U TiBfcM P 1 6 2 a £r^pf £<, 
[0 0 9 9] r<D»4^1fcWT?tt, £jS»&ft4 4J:t> 



4 8 zm& lx y 5 0 rtspo&m^ 5 

SKHKSB4 4 <fc 9 it»^*Sttft^^fltl&tf 16 21: 

->y a^iJraiyNi 0 O^^atCfpJttT^t^tt <b 

*u *2*lS«i:ra«lc:^^yr^i:L-C«j|i+* 0 
ro^y rjfxjfxfc vy ^y^i cxafifrj: 

Ttt«tcE«*lxfctHKeB 1 7 0 1 7 2 

[oioo] ::-e, ftftJStti 7 oii^f Lt^* 
K§i-raiKB4<> yr#*©±»K:j;*?EjS-cs 

v\ 

[0101] v^yay^i 0Of*««l 1 
jc»tt{k*^dsiii9atfr i:*Kjti-*fci6^tt, hi 

4\C7jk-T*V y 7^Mf 1 6 2fr£ilMF4 4fc3& 

v^y ^ OO^^tCfRi^T^ttb 
•f»aSr»ffl"raifctT»#5o Sot. ZtoXxkl, 

v^rt>iRi«-c*>a. 

[0102] (»5 5Wfc«) ^ynyjx/Nio 
*@«anblft*sb, *<DjaSW*l 2fctt*LfcJWi 
Ml3a «r»*-r a*»«fco^T, B14-B17 

^lOSrBl 4 0*fiP3 0 0*[R3(cEI*5K»1-5rtO 

"Cta^tr^f-Yy^ i 8 o**rf5, ^rur, 

1 8 Ofc±9 0teE»£*l5^y ^v^^l 

OCOJ^^^I 2 (^[H]te«LW±0 1 @Bff IC, ^7X^ 

MtSSl 9 0SrK(trv^ o r^^yXv^fl 
HgiS 1 9 0 tt, H l 5 X b Jc. ASSR« l 2 co± 
*te-c»ifti-S*tl««l 9 2 k, *<oMMlttl2fr 

^Ay-cmisiii 9 2 i:»fR)LrgaM^H5^2asi 

9 4 4:, rixbSl, ^2®fiil 9 2, 1 9 4^ J9ft 
1 2 0«*jC-C31JBi-5Jlft*tt5g«» 196^t 
-T^o roKftjRttalttSflSl 9 6 tCH IU1 6\C77<-f£o 
\z s ^WAffl 9 8^iSiieSJx, II, f 2til9 
2, 19 4O|IB(0fttai9 9l:, ±^cD^f^^agA^I 
SBfc«orv^ 0 Hi 4tc*i-J:5(c, ^^X-^ 
1 9 0 P5fll©ffiB^, #«« 2 0 

0^^i^ ; ei^^^t^tlTv^$ o rtif)^as»i 9 0, l 

92fc 014^3 0 1, 3 0 20>2#l6]K:f6oT 

[0 10 3] r<o»5 36*«j(cJ:nrt, ^tVft^^ 
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-C, ^7X7MtSSl 9 0 £J^g$l 

ffigU 1 9 O Xft. ^ajAf 198^ LT Jhj$<D;#* 
^A$H, mtff&lSj&l 9 2i-S5JlScSS^6 8£ 

x^l 0OJS»««l 2©al^tCBarft*:/9X^M8 

fcftttlCfcoT, H8«*12©)|fia»13a^i* 

»xiwsttfl:«#f** ^5^4ffl8ii 9 o<omm 

[0 104] £fc, *>!J 3^!)*^ i o^^y ^^-r— 
te, ^7X^#£fflWSffll 90^ HBtf>$cfiP3 0 1 

w£Sj£-£t, h i 7 j^i-ffiwcRs-ra, ^o^g, 

:/7X^5B£fflfM 19 0 Sr^W 3 0 2 <B#iRjt;ifijlte» 
IfcS-frJltf, 9 2, 1 9 4B^5 3i^7 l 

1 9 0<ojktm*, ffioSaHl«!l4:Jt«U-C/hS<-et 

[0105] (* 6 m&m) »t-, *%w<om e mmm 

i:ov>t, Hi 8-i2 l £#J$LTlfciM-f £<> 
6£*«<0X7X^$8±JB«*2 1 0H, i/pny^oi 

77s/ hffll 2 a Sr-&tftt*o*ja3B««fc*HRli-5K 
20*ja3»ai«S2 14fcS:*-r5o -tl&fll, 
0>¥JBRS!««2 1 2, 2 1 4 fl, H l 9 Jc^i-J: 5 

tc, »5sas«<o^x^*&ffl«ffi»i 9 o 

»§5*ifiS:WU ^Iti2 2 0, g2t®2 2 2RXf 

<£>ii#£gP2 2 4fcte, !H2 0tC^"fJ:5iC, #*WA£ 

2 3 0 i:MSf2 3 2^, *OJS^lR»C»o-CSE 

Hi 8(^i-ttttd»e>, ^yay?x/>io4feHi 

1, »2 0)¥JSftS!WS2 1 2, 2 1 4 «\ ffi^fWlCiE 
ISSWrfSCfc-C, H2 l(;:^1-<fc5le, V^y^x 
^10©±JB«r, »1, »2 0^«»S1««2 1 2, 2 

1 4t*tBSiir5wfc*s-e#ao 

»2¥JS»1!WI2 1 2, 2 1 4rtffilc;*f;*«:»AU 

0««1 2 (Ciolt 1 3 a 



[0 10 6] (»7 3atffi|) c:o»7 3ijftfcirau H4fc 

[0 10 7] H2 2i:it r^y7^yiMIgf^> 
TEHSr^UTSSO, H 2 3 fcfrt<Z>«EH£*LTV 

-So a*isit2 4 o^ra*xsds»Tufc^y = 

x/MOIt Mt£T-^2 4 2\Z.^mWcr--f^2 4 
4tcgtf«£;fx<5o :«)#«7-^2 4 4J:i0^5 3 
>!)X/Nl0(t [§I^^iX"C^-y — ^777 

«ar— ^2 4 6*^b"C, » i ~k 6 sas«^-cRw 

S*Lfcv^-fttA»loo»*iS«2 4 8t£S&A£;ft£-£ 
r<z>K**i8«2 4 8fct\ ±3££>|&3:Xg£^ 

[0108] ift££ft2 4 8*c*5itai»*xs 
ri, ^isi^aa-ettT-rsfc*, i*si24ow 

»*XS^*5(tS^^ h »*XSXU5 

^*xs^-r y7>r >-icrsii6-r 5 r. fc a^st 
^"f^-*^xa^Jt«ttft^«rwsrs-ra» 

^CH, a*««2 4 0*fcf±»*SiB2 4 8©£*& 

[0 10 9] J&i£T-A2 4 2, 2 4 6Rt«* 

if-^2 4 4fl, ^!)3V^10<DIIOHS 

[oiio] !6*xs«»*xs«rtt, vy nv^^ 
[0 111] ^aWttiiaSllfittKcH^SixSfc 

[0112] ^x^jctoajBSttfc^^vsr^y a 
ten, ±m<D&mmmmK&v&tfx»kmnti/}) ^> 

[0 113] ^^MP^Mte feSi"^ 

©ja«««^ip]*t"C?*:tW-itS^i^"e#iitffi<, *e 

fcis-e^So tf^efcUJa^bi/y n^^^^i o« 
2fcia»trHSft^^Srl!fc#f*ttafc«?>^li, 
#ftfttf/*fctta»4:f«fliLfcffi«S:X*i-Srfc^ 

art-ess. rofflntrt, iStt^ft#^«B*:iw«iu 
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[0 1 14] 
[BH©«¥*»B] 

[B2] (a) tt»*xasasfltrosoGKdsa*$ti 
fc*3i/M0«ffiB"CS>?K (b) {i^<D¥®n-?fc£ 0 
[El 3] |»*XS^lll£Sixfc«<D!?3iyN©|(rBH"Cfc 

So 

me] hi \c^^mk#xm&mm£&m£tiz> y 
^ an o h -c a . 

[H7J LCDSfic05pBIHr*fc^ o 

[H8] LCDaffi<Dja»(D5FK«|»*«f^ffl^6ilS 

[H 9 ] HI lC^rSttft*^««ffl©4W»J|flSr«fflia 

[Hi 0] *»«(D*2*llS«-e*>4»*»«o«»IBr 
SHB"C*So 

[an] ^m^msmmm^h^^mscommm 
[hi 2] hi i\cmirm&<tirximikmc#»&# 
H-efc5 0 

[HI 3] *3SWo»4 3lllS«-e*)a»*Sg«o«lilSW 

[hi 4] *«wos5 3as«-c*>a»*K«o5paH 

[HI 5] HI 4fc^-f»*JS«o«EBT?*)5o 
[HI 6] HI 4tc*-r»*SSR0^7X-rJ8^ffl«« 

[HI 7] !>xA^yxyf-: ^ffi©S**«rl» 
[13] [H15] 
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[hi 8] ^mcomemmm-vh^^mmow-mm 
[hi 9] hi s\c»t^7^m±mnmtottMSi 

[B2 0] Hi 8i;:*-t-Ift*««"ew(fe*xs*RWi- 

afc*©«lfcftEB^*a. 

[H2 1] iteg«*Ig^HV7^ vfcTSB* 
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